Abstract The effects of raw, dry heated and pressure cooked samples on total phenolic components and antioxidant activity in commonly consumed field bean, Dolichos lablab L. was investigated. The raw and processed samples were extracted with 70% methanol. Processing of legumes caused decreases in total phenolic content when compared to the raw samples. However, the dry heating caused remarkable increase in tannin contents (1.809±0.25 g GAE/ 100 g extract). Dry heated samples of D. lablab was found to possess the highest DPPH (IC 50, 2.53±0.17 μg/ml), TEAC (4649.8±38.4 μmol/g DM), OH˙radical (IC 50, 42.2 ±0.67 μg/ml) scavenging activities, inhibition of linoleic acid and ferric reducing capacity than other samples. The raw samples displayed the highest antihemolytic activity (59.6 ± 1.53%) and chelating capacity (74.2 ± 1.37 mg EDTA/g). Dry heat processing exhibited several advantages in retaining the antioxidant components and activities. The higher correlation was found the phenolic content with chelating (r 2 =0.933) and antihemolytic (r 2 =0.839) activities, but a poor correlation with other assays. Moreover, the content of tannins gave good correlation (r 2 =0.644-0.997) with all antioxidant assays. The low correlation values between total phenols and the antioxidative activity suggest that the major antioxidant compounds in studied seeds might be tannins.
Introduction
Legumes are of great world economic importance. They are used for human food, animal feed and other commercial applications. Thus, legumes play a paramount role in food nutrition, especially in developing countries (Duranti 2006) . Legumes contain different bioactive compounds that may have beneficial effect, if consumed on a regular basis, against metabolic diseases such as diabetes mellitus, coronary heart disease and colon cancer (Tharanathan and Mahadevamma 2003; PastorCavada et al. 2009 ). Polyphenols from dry beans may possibly act as antioxidants, hindering the formation of free radicals that eventually leads to the deterioration of biological molecules (Boateng et al. 2008) . Thermal processing decreases the content of polyphenols and tannins of legumes and modifies their oxidation state. These modifications can decrease or increase the antioxidant capacity. In general, thermal treatment decreases the antioxidant activity of beans; however, products of the Maillard reactions can also be generated; these products have been identified as excellent antioxidants, particularly as scavengers of free radicals (Kaur and Kapoor 2002; Granito et al. 2008) .
Dolichos lablab L., commonly referred to as field bean or hyacinth bean, is a legume widespread throughout the tropics. In India, it is an important legume used as a pulse and vegetable for human consumption and forage. Dried seeds of lablab bean contain 20-28% crude protein and the amino acids are moderately well balanced with especially high lysine content. Lablab bean leaves are also rich in protein and among legumes it is considered to be one of the best sources of iron (The Wealth of India 1992). The potential breast cancer fighting flavonoid known as kievitone was also found in hyacinth bean (Oboh 2006) . Nonetheless, an antifungal protein Dolichin, has been purified from the seeds of the field bean D. lablab. Dolichin inhibited Human Immuno-deficiency Virus (HIV) reverse transcriptase and D and E-glucosidases which are glycohydrolases implicated in HIV infection. It had very low ribonuclease and cell-free translation-inhibitory activities (Ye et al. 2000) . Further, the dietary protein concentrates of D. lablab seeds showed potential hypocholesterolemic effect (Chau et al. 1998) .
Antioxidant activities and phenolic compounds in raw legumes have been reported in several earlier communications (Amarowicz et al. 2003; Xu et al. 2007 ). Legumes must be processed before consumption. However, effects of processing methods on health promoting phenolics and antioxidant activities have not been systematically studied. In addition, very little information is available in the literature regarding the change of antioxidant components and antioxidant activity of the processed legumes. The aim of the present study is to investigate the effects of processing methods (dry heating and pressure cooking) on the phenolic contents and antioxidant activities of D. lablab seeds.
Materials and methods
Chemicals Potassium ferricyanide, ferric chloride, 2,2-diphenyl-1-picryl-hydrazyl (DPPH˙), potassium persulfate, 2,2′azinobis (3-ethylbenzothiozoline-6-sulfonic acid) disodium salt (ABTS), 6-hydroxy-2,5,7,8-tetra-methylchroman-2-carboxylic acid (Trolox), linoleic acid, ferrous chloride, ammonium thiocyanate, hydrogen peroxide, ferrous ammonium sulfate, ethylenediamine tetra acetic acid (EDTA) disodium salt, 2,2′-bipyridyl and hydroxylamine hydrochloride were obtained from Himedia, Merck or Sigma. All other reagents used were of analytical grade.
Seed samples and processing The dry seeds of D. lablab black variety were purchased from the market located at Mettupalayam, Tamilnadu, India during October 2006. Raw seeds (100 g) were dry heated at 160°C for 15 min in a microwave oven. Another 100 g of the raw seeds were cooked in a pressure cooker for 20 min, used a seed: water ratio of 1:3 (w/v). Water was decanted and the cooked seeds were dried at 50°C until a constant weight was reached. The raw, dry heated and pressure cooked seeds were finely powdered using a Willy Mill of 60 mesh size. All the powdered samples were stored separately in a screw capped bottles at a room temperature until further analysis.
Solvent extraction Raw and processed seed powder (100 g) was extracted with 500 ml of 70% methanol (w/v) and using a shaker, the sample was shaken occasionally for 24 h. The extracts were centrifuged at 5,000 rpm for 20 min and the supernatants obtained were concentrated with a rotary vacuum evaporator (Buchi type, Flawil, Switzerland) at 45º C. The resultant extracts were stored in amber vials at 4°C until assayed. The extract recovery percentage of raw, dry heated and pressure cooked samples of D. lablab were found to be 1.75%, 1.40% and 1.15%, respectively.
Estimation of total phenolic content (TPC) The total phenolic content of raw and processed D. lablab seed samples were determined according to the method described by Makkar et al. (1997) . Aliquots of the extract were taken in a test tube and made up to the volume of 1 ml with distilled water. To this, Folin-Ciocalteu reagent (0.5 ml) and 20% sodium carbonate solution (2.5 ml) were added sequentially in each tube. Soon after vortexing the reaction mixture, the tubes were placed in the dark for 40 min and the absorbance was recorded at 725 nm against the reagent blank. The amount of TPC was calculated as gallic acid equivalents from a calibration curve.
Estimation of tannin content (TC)
The tannin content of the methanol extracts were estimated after treatment with polyvinyl polypyrrolidone (PVPP). One hundred milligrams of PVPP was weighed in a test tube and to this 1 ml distilled water and then 1 ml of tannin containing phenolic extract were added. The content was vortexed and kept in the test tube at 4°C for 15 min. The sample was centrifuged (5,000 rpm for 10 min at room temperature) and the supernatant was collected. This supernatant has only simple phenolics other than tannins (the tannins would have been precipitated along with the PVPP). The phenolic content of the supernatant was measured, as monitored above and expressed as the content of non-tannin phenolics on a dry matter basis . From the above results, the tannin content of the sample as tannic acid equivalents were calculated as follows: Tannin (%)= Total phenolics (%) -Non-tannin phenolics (%).
DPPH radical-scavenging assay (DPPH-RSA) The antioxidant activity of D. lablab bean seed extracts and standards was measured in terms of hydrogen donating or radicalscavenging ability, using the DPPH method (SanchezMoreno et al. 1998) . A methanol solution (0.1 ml) of the sample extracts at various concentrations was added to 3.9 ml (0.025 g/L) of DPPH˙solution. The solution was incubated at room temperature for 60 min and decrease in absorbance at 515 nm was determined at the end of incubation period with a Spectrophotometer. The remaining concentration of DPPH˙in the reaction medium was calculated from a calibration curve obtained with DPPHȧ t 515 nm.
The percentage of remaining DPPH˙against the sample/ standard concentration was plotted to obtain the amount of antioxidant necessary to decrease the initial concentration of DPPH˙by 50% (IC 50 ).
Determination of trolox equivalent antioxidant capacity (TEAC) This method was based on the reduction of the ABTS radical cations (ABTS˙+) according to the procedure described by Re et al. (1999) . ABTS˙+radical cation was produced by reacting 7 mM aqueous ABTS with 2.45 mM (final concentration) potassium persulfate and keeping the mixture in the dark at room temperature for 16 h. The blue green solution was diluted with ethanol to an absorbance of 0.70±0.02 at 734 nm. The stock solution of seed extracts in ethanol were diluted such that, after introduction of a 10 μl aliquot of each dilution into the assay, they produced between 20% and 80% inhibition of the blank absorbance. After the addition of 1.0 ml of diluted ABTS˙+solution to 10 μl of antioxidant compounds or trolox standards (final concentration 0-15 μM) in ethanol was taken at 30°C exactly 30 min after the initial mixing. Appropriate solvent blanks were also run in each assay. Results were expressed as trolox equivalent antioxidant capacity (TEAC). The unit of total antioxidant activity (TAA) was defined as the concentration of Trolox having the equivalent antioxidant activity expressed as mmol/kg seed extracts on dry matter basis.
Hydroxyl radical scavenging activity (HRSA) The scavenging activity of the extracts of raw and processed D. lablab seed samples on hydroxyl radical were measured according to the method of Klein et al. (1991) . Various concentrations of extracts were added to 1.0 ml of iron-EDTA solution (0.13% ferrous ammonium sulphate and 0.26% EDTA), 0.5 ml of EDTA solution (0.018%), and 1.0 ml of DMSO (0.85% v/v in 0.1 M phosphate buffer, pH 7.4). The reaction was initiated by adding 0.5 ml of ascorbic acid (0.22%) and incubated at 80-90°C for 15 min in a water bath. After incubation the reaction was terminated by the addition of 1.0 ml of ice-cold TCA (17.5% w/v). To this, Nash reagent (3 ml) was added and left at room temperature for 15 min. The reaction mixture without sample was used as control. The intensity of the colour formed was measured at 412 nm in a spectrophotometer. The hydroxyl radical scavenging activity (%) was calculated by the following formula:
%HRSA ¼ 1 À ðdifference in absorbance of sample= difference in absorbance of blankÞ Â 100:
Antioxidant activity in linoleic acid emulsion system The antioxidant activity in linoleic acid emulsion system was determined using the ferric thiocyanate (FTC) method (Kikuzaki and Nakatani 1993) . A sample extract having a concentration of 0.25 mg was taken. To this 0.5 ml of linoleic acid (2.51%) in ethanol (99.5%), 1 ml of phosphate buffer (0.05 M, pH 7), and 0.5 ml of distilled water was placed in a screw capped tube and then incubated in dark oven at 40°C. Every 6 h, 0.1 ml aliquots of this solution were taken and 9.7 ml of ethanol (75%) and 0.1 ml of ammonium thiocyanate (30%) were added. Precisely 3 min after the addition of 0.1 ml of ferrous chloride (0.02 M) in hydrochloric acid (3.5%) to the reaction mixture, the absorbance was measured at 500 nm until the absorbance of the control reached the maximum. The antioxidant activity (AA) was calculated as percentage of inhibition relative to the control using the following equation:
AAð%Þ ¼ 1 À ðabsorbance of sample at 54 h= absorbance control at 54 hÞ Â 100:
Ferric ion reducing capacity (Fe 3+ to Fe 2+ ) Ferric ion reducing capacity was measured out according to the method of Oyaizu (1986) . Briefly, different concentrations of extracts were dissolved in 1 ml of phosphate buffer were mixed with 2.5 ml of phosphate buffer (0.2 M, pH 6.6) and 2.5 ml of potassium ferricyanide [K 3 Fe (CN) 6 ] (1%), and the mixture was incubated at 50°C for 30 min. Afterwards, 2.5 ml of trichloro acetic acid (10%) was added to the mixture, which was centrifuged at 3,000 rpm for 10 min. Finally, 2.5 ml of the upper layer solution was mixed with 2.5 ml distilled water and 0.5 ml FeCl 3 (0.1%), and the absorbance was measured at 700 nm.
Antihemolytic activity Antihemolytic activity of the extracts was assessed as described by Naim et al. (1976) . The erythrocytes from cow blood were separated by centrifugation and washed with phosphate buffer (pH 7.4). The erythrocytes were then diluted with phosphate buffered saline to give 4% suspension. Extract (50 μg /ml) of saline buffer was added to 2 ml of the erythrocyte suspension and the volume was made up to 5 ml with saline buffer. After incubation of 5 min at room temperature, 0.5 ml of H 2 O 2 solution in saline buffer was added to induce the oxidative degradation of the membrane lipids. The concentration of H 2 O 2 in the reaction mixture was adjusted to bring about 90% hemolysis of blood cells after 240 min. After incubation, the reaction mixture was centrifuged at 1,500 rpm for 10 min and extend of hemolysis was determined by measuring the absorbance at 540 nm corresponding to hemoglobin liberation.
Chelating capacity on Fe 2+ Fe 2+ chelating capacity was measured by 2, 2′-bipyridyl competition assay (Yamaguchi et al. 2000) . The reaction mixture contained 0.25 ml of 1 mM FeSO 4 solution, 0.25 ml of sample extract, 1 ml of 0.2 M Tris-HCl buffer (pH 7.4), 1 ml of 2,2′-bipyridyl solution (0.1% in 0.2 M HCl), 0.4 ml of 10% hydroxylamine-HCl, and 2.5 ml of ethanol. The final volume was made up to 5 ml with distilled water. The absorbance at 522 nm was determined and used to evaluate Fe 2+ chelating activity using ethyelendiamine tetra acetate (EDTA) as a standard. The results were expressed as mg EDTA equivalent/ g of seed extracts.
Results and discussion
Total phenol (TPC) and tannin (TC) contents Plant phenolics in general are highly effective free radical scavengers and antioxidants. The content of polyphenols in D. lablab raw and processed seeds was determined spectrophotometrically and the values are depicted in Table 1 . The total phenolic contents ranged from 21.82±0.43 to 39.25±0.67 g gallic acid equivalent/100 g extract. D. lablab raw samples had the highest amount of total phenolics, followed by dry heated and pressure cooked samples. The tannin contents varied from 1.574±0.38 to 1.809±0.25 g tannic acid equivalent/100 g extract. The dry heated samples had highest tannin content amongst all the samples tested. Phenolic content in the lablab bean under pressure cooking, was reduced can be explained by (a) a lixiviation phenomenon that drives phenols into the cooking water (Barroga et al. 1985; Siddhuraju and Becker 2003) (b) the seed phenols may bound to other compounds, resulting the formation of insoluble complexes (Fernandez-Orozco et al. 2003) . Similarly the decrease in phenolic contents on the dry heat treatment of Phaseolus vulgaris was reported (Jiratanan and Liu 2004) . The tannin contents of dry heated samples are found to be higher than in raw and pressure cooked samples that could be due to the solubility of phenolics and other aroma compounds .
High correlation coefficient was found between TPC and chelating capacity (r 2 =0.933) and antihemolytic activity (r 2 =0.839), but a poor correlation with HRSA, DPPH-RSA, TEAC, ferric ion reducing capacity and FTC assays. Furthermore, the content of tannins (TC) gave the well correlation (r 2 =0.644-0.997) with all the antioxidant assays (Table 4) . These low correlation values between total phenols and the antioxidative activity suggest that the major antioxidant compounds in studied seeds might be tannins. It was correspondence to the observation that lupin genotypes (Oomah et al. 2006 ) and cocoa beans (Othman et al. 2007) found no correlation between scavenging activity and total phenolic content. The unclear relationship between the antioxidant activity and the total phenolics may be explained as the total phenolics content does not incorporate all the antioxidants. In addition, the synergism between the antioxidants in the mixture makes the antioxidant activity not only dependent on the concentration, but also on the structure and the interaction between the antioxidants (Djeridane et al. 2006a ).
DPPH radical-scavenging assay (DPPH-RSA) The scavenging of hydrogen radicals is one of the important mechanisms of antioxidation. In this study, DPPH was used to determine the free radical scavenging activity of the methanol extracts of the raw and processed seed samples of D. lablab (Table 2) . The dry heated sample with lowest IC 50 of 2.5±0.17 μg/ml showed higher DPPH radical scavenging effect, regardless of raw (4.9±0.32 μg/ml) and pressure cooked (5.7±0.20 μg/ml) sample extracts. Meanwhile, ascorbic acid, gallic acid, BHT and catechin serving as the positive controls exhibited an IC 50 values of 11.5± 0.15, 5.2±0.07, 15.3±0.26 and 9.5±0.22 μg/ml, respectively. The DPPH-RSA of extracts from dry heated seed sample might have also been partly contributed by the maillard reaction products. Duenas et al. (2003) reported that proanthocyanidins from mocan seeds had high ability to quench DPPH and that their effect was dependent on the molecular weight, higher molecular weight compounds had a greater effect. The IC 50 values for DPPH-RSA is well correlated with FTC method (r 2 =0.923), TEAC (r 2 =0.998), HRSA (r 2 =0.893) and Ferric ion reducing capacity (r 2 = 0.989). No correlation was found with chelating capacity (r 2 =0.148) and antihemolytic activity (r 2 =0.270) ( Table 4) . Determination of trolox equivalent antioxidant capacity (TEAC) The trolox equivalent antioxidant capacity (TEAC) assay is widely applied to assess the amount of radicals that can be scavenged by an antioxidant, i.e. the antioxidant capacity (Arts et al. 2004) . Table 3 presented the inhibition of ABTS ·+ radicals by the raw and processed seed samples of D. lablab and the inhibition was achieved at the concentration of 10 μg/ml. The dry heated sample extract of D. lablab demonstrated the highest radical scavenging activities when reacted with the ABTS ·+ radicals (4649.8± 38.4 μmol/g DM) followed by raw (4161.3±28.4 μmol/g DM) and pressure cooked samples (3961.3±31.7 μmol/g DM). Hagerman et al. (1998) reported that high molecular weight phenolics (tannins) have a greater ability to quench free radicals (ABTS ·+ ) and that effectiveness depends on the molecular weight, the number of aromatic rings and nature of hydroxyl groups substitution than the specific functional groups. Earlier, it was reported the ABTS ·+ radical cation scavenging activity in raw and dry heated samples of horse gram brown and black varieties (Siddhuraju and Manian 2007) . On the other hand, the formation of tannin-protein complexes, both in insoluble and soluble complexes, as the result of conventional food/seed processing have also been shown to be potential free radical scavenger and radical sinks. Correlation analysis ( Hydroxyl radical scavenging activity (HRSA) Among the oxygen free radicals, hydroxyl radical is an extremely reactive formed in biological systems and has been implicated as a highly damaging species in free radical pathology, capable of damaging almost every molecule found in living cells (Hochestein and Atallah 1988) . Table 2 shows the radical scavenging activity of the raw and processed seed extracts of D. lablab and reference antioxidants on the hydroxyl radicals (OH˙). The IC 50 values obtained for raw (60.4±0.58 μg/ml) and pressure cooked sample (89.7±0.22 μg/ml) extracts were different from the IC 50 values of dry heated sample (42.1±0.67 μg/ml). The IC 50 values of reference standards ascorbic acid, gallic acid, catechin and BHT were found to be 16.2± 0.36, 14.3±0.77, 19.3±0.21 and 43.7±0.19 μg/ml, respectively. As compared by their IC 50 values, raw and pressure cooked samples showed less hydroxyl radical scavenging activity than dry heated sample and reference standards. These results show that the potential scavenging abilities of phenolic substances might be due to the active hydrogen donor ability of hydroxyl substitution. Similarly, raw and dry heated seed extracts of horse gram found to have potent hydroxyl radical scavenging activity and this might have Mean value (n=3), ± standard deviation. Different letters in the same column among each process and raw legume means significant difference (P≤0.05). EC 50 means the effective concentration of sample that can decrease DPPH concentration by 50%. EC 50 was expressed as μg sample/ml been attributed to combined effects of Maillard reaction products (Siddhuraju and Manian 2007) . The antioxidant properties of faba bean tannins indicated that the antioxidant activity was accounted for by the direct interaction of tannin with hydroxyl radical rather than to a metal chelating activity (Carbonaro et al. 1996) . The antioxidant activity of this assay correlated well with DPPH-RSA (r 2 =0.893), TEAC (r 2 =0.868), FTC method (r 2 =0.997), Ferric ion reducing capacity (r 2 =0.911) and antihemolytic activity (r 2 =0.593), for the chelating capacity (r 2 =0.443) no association could be found (Table 4) .
Antioxidant activity in linoleic acid emulsion system The ferric thiocyanate method determines the antioxidant activity with the measurement of the amount of peroxides formed in a linoleic acid emulsion of antioxidant during incubation (Erkan et al. 2008) . The inhibitory effect of the extracts from D. lablab raw and processed seed samples on the peroxidation of linoleic acid at concentration of 250 μg/ml, in comparison to BHT was measured using the ferric thiocyanate (FTC) method (Table 3) . Each extract showed strong antioxidant activity in inhibition of linoleic acid peroxidation. From the FTC results, the inhibition of peroxidation in linoleic acid system of raw, dry heated and pressure cooked samples were found to be 97.2±1.02%, 98.4±1.48% and 95.6±0.98%, respectively at after incubation of 54 h. These values were higher than that of BHT (94.5±1.64%). The seed coat extracts containing phenolic substances from red and black beans (Tsuda et al. 1994 ) and peanut seed testa (Yen et al. 2005) have been reported to have a strong antioxidant activity against lipid peroxidation. Similarly, extract of roasted followed by defatted peanut kernels displayed most remarkable antioxidative activity on linoleic acid emulsion system (Hwang et al. 2001 ). The correlations (Table 4) between FTC method and DPPH-RSA, HRSA, TEAC, antihemolytic activity, chelating capacity and ferric ion reducing capacity was r 2 =0.923, r 2 =0.997, r 2 =0.901, r 2 = 0.542, r 2 =0.392 and r 2 =0.938, respectively.
Ferric ion reducing capacity (Fe 3+ to Fe 2+ ) The reducing properties are generally associated with the presence of reductones, which have been shown to exert antioxidant action by breaking the free radical chain by donating a hydrogen atom (Shimada et al. 1992) . As the concentration increased from 50 to 200 μg/ml, there was an increase in absorbance with the raw and processed samples of D. lablab and the IC 50 values were measured and presented in Table 2 . The IC 50 values of ferric ion reducing capacity of samples and standards were found to be in the following order: ascorbic acid (10.8±1.01 μg/ml) > catechin (26.9± 2.25 μg/ml) > BHT (44±1.58 μg/ml) > dry heated (61.3± 1.26 μg/ml) > raw (68.5±1.71 μg/ml) > pressure cooked (74.2±1.37 μg/ml). The dry heated samples had potent reducing power than raw and pressure cooked samples. The stability of antioxidant potential of dry heated samples might partly be due to the formation of products from Maillard reaction. Tsai and She (2006) concluded that there was a change in the phenolic compounds after heating which contributed to the increase in reducing power. The decrease in reducing power of pressure cooked samples correlates with the low level of phenolic contents since, during cooking, a part of phenolics diffuse from the seed coat to cooking water (Rocha-Guzman et al. 2007 ). Upon comparing the correlation coefficients (Table 4) between ferric ion reducing capacity with DPPH-RSA, TEAC, FTC, chelating capacity, HRSA and antihemolytic activity were found to be r 2 =0.989, 0.995, 0.938, 0.171, 0.911 and 0.297, respectively.
Antihemolytic activity Hemolysis has a long history of use in measuring free radical damage and its inhibition by antioxidants but only few studies have been performed with erythrocytes in whole blood. In this study, we used a biological test based on free radical-induced erythrocytes lysis in cow blood . pressure cooked samples and BHT. At a concentration of 50 μg/ml, the antihemolytic activity of raw, dry heated and pressure cooked samples were 59.6±1.53%, 56.4±1.09% and 49.2±1.18%, respectively, while that of BHT was 57.3± 1.73% only. It was speculated that excellent antihemolytic power of raw samples presented in this study may be due to the abundant total phenolic compounds. Moreover, the RBC hemolysis is a more sensitive system for evaluating the antioxidant properties of the phytoceuticals. Similarly, a highly significant efficiency in inhibiting radical induced red blood cell hemolysis was also observed for Oudneyna africanan, Artemisia arboresens and Globularia alpyum whose activities were nearly similar to caffic acid (Djeridane et al. 2006b ). Data from this study (Table 4) showed a good correlation between antihemolytic activity with chelating capacity (r 2 =0.977), HRSA (r 2 =0.594) and FTC (r 2 =0.542) methods. However, no correlation was found with other assays like DPPH-RSA, TEAC and ferric reducing capacity.
Chelating capacity on Fe 2+ Ferrous ions, commonly found in the food system are considered to be the most effective prooxidants (Yamaguchi et al. 1998) . In this study, the chelating ability of the raw and processed seed sample extracts of D. lablab towards ferrous ions were examined (Table 3 ). All the samples examined showed Fe 2+ ion chelating effect and the activity was expressed as mg EDTA equivalent. At the dosage level of 250 μl examined, the raw samples showed a chelating capacity of 74.2±1.37 mg EDTA/g extract followed by dry heated (68.5±1.71 mg EDTA/g extract) and pressure cooked (61.3±1.26 mg EDTA/g extract) samples. This finding implied that the methanol extract of raw seed sample exhibiting the highest Fe 2+ ion chelating ability when compared with that of processed seed samples. Similar results have also been reported in the raw and processed legumes of Macrotyloma uniflorum and D. lablab methanol and acetone extracts . The extract of peanut seed testa (Yen et al. 2005 ) and faba bean (Carbonaro et al. 1996) tannin content also showed a significant Fe 2+ chelating effect. Amongst the methods used for quantifying antioxidant activities, the correlation between chelating capacity and antihemolytic activity, HRSA and FTC method (Table 4) was r 2 =0.977, r 2 =0.443 and r 2 =0.392, respectively. No correlation was found between chelating capacity with ferric ion reducing capacity, DPPH-RSA and TEAC methods.
Conclusion
In conclusion, the raw and dry heated samples of D. lablab possess potent antioxidant activity than the pressure cooked samples. The results indicated that not only the phenolic constituent from raw samples but also the phenolics and Maillard products of processed samples are found to be potent antioxidant suppliers. Therefore, consumers may obtain optimal health benefits along with nutrient assimilation without any negative implications. Since dry beans contain compounds other than fiber that may have significant antioxidant potential, it will be useful to investigate their potential in alleviating diseases and maximizing their use in food industry.
